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The Brazilian Space Agency
AEB



The Brazilian Space Agency –
AEB is an independent institution
linked to the Ministry of Science

and Technology with the purpose
of developing space activities of

national interest



The Brazilian Space Activities
Program  - PNAE



The Brazilian Space Activities
Program  - PNAE is established
by the AEB to summarize the

space activities with an horizon
of ten years and is reviewed

each two years



The current PNAE covers theThe current PNAE covers the
period 2005-2014period 2005-2014



The main themes of the PNAE 2005-2014 are:
- Earth Observation
- Scientific and Technological Missions
- Meteorology
- Access to Space
- Telecommunications
- Research and development



GPM Brazilian Program
GPM-Br



The GPM Brazilian Program
GPM-Br was established by AEB
with the aims at coordinating the
actions of Brazilian institutions

concerning the GPM and
encouraging the use of the available

data.



GPM Br GPM Br –– LANDMARKS LANDMARKS

2004, MAY: 2004, MAY: THE BRAZILIAN SPACE
AGENCY (AEB) ESTABLISHED THE GPM-
BRAZIL (GPM-Br) PROGRAM

2005: 2005: THE PNAE  COVERING 2005-2014 -
THE ACTIONS IN METEOROLOGY
INCLUDES  GPM MISSION



GPM Br GPM Br –– STRUCTURE STRUCTURE

THE GPM-BR IS COORDINATED BY AEB

AND HAS THE FOLLOWING  STRUCTURE:

- EXECUTING INSTITUTIONS

- COORDINATION COMMITTEE

- MANAGEMENT OFFICE

- PARTICIPANT  INSTITUTIONS

- ADVISERS

- USERS



GPM Br  - STRUCTUREGPM Br  - STRUCTURE

EXECUTING INSTITUTIONSEXECUTING INSTITUTIONS

    ARE THE INSTITUTIONS

CO-RESPONSIBLE FOR THE

IMPLEMENTATION OF THE GPM-BR



GPM Br  - STRUCTUREGPM Br  - STRUCTURE

EXECUTING INSTITUTIONSEXECUTING INSTITUTIONS

-BRAZILIAN SPACE AGENCY - AEB

- NATIONAL METEOROLOGY INSTITUTE – INMET

-- NATIONAL INSTITUTE FOR SPACE RESEARCHES – INPE

-INSTITUTE OF ASTRONOMY AND GEOPHYSICS – UNIVERSITY
OF SÃO PAULO – IAG/USP

-BRAZILIAN ENTERPRISE FOR AGRICULTURE – EMBRAPA

-NATIONAL AGENCY FOR WATERS – ANA



GPM Br  - STRUCTUREGPM Br  - STRUCTURE

COORDINATION COMMITTEECOORDINATION COMMITTEE
  IS A BODY, COMPOSED BYIS A BODY, COMPOSED BY
REPRESENTATIVES OF THEREPRESENTATIVES OF THE
EXECUTING INSTITUTIONS,EXECUTING INSTITUTIONS,

RESPONSIBLE FOR OVER ALLRESPONSIBLE FOR OVER ALL
COORDINATION OF THE GPM-BRCOORDINATION OF THE GPM-BR



GPM Br  - STRUCTUREGPM Br  - STRUCTURE

MANAGEMENT  OFFICEMANAGEMENT  OFFICE

HEADEAD BY A MANAGERHEADEAD BY A MANAGER
NOMINATED BY THE AEBNOMINATED BY THE AEB´́S PRESIDENTS PRESIDENT
AND IS RESPONSIBLE TO IMPLEMENTAND IS RESPONSIBLE TO IMPLEMENT

THE ACTIONS OF THE GPM-BRTHE ACTIONS OF THE GPM-BR



GPM Br  - STRUCTUREGPM Br  - STRUCTURE

PARTICIPATING  INSTITUTIONSPARTICIPATING  INSTITUTIONS

ARE THE INSTITUTIONSARE THE INSTITUTIONS
RESPONSIBLE FOR THE DEVELOPMENTRESPONSIBLE FOR THE DEVELOPMENT

OF GPM-BROF GPM-BR’’SS
 SPECIFIC TASKS. SPECIFIC TASKS.



PARTICIPANT  INSTITUTIONS - TASK STRUCTURAL MATRIX PARTICIPANT  INSTITUTIONS - TASK STRUCTURAL MATRIX ((**))

XXXXXXData (Availability)

XXXXXX
Sensors & Spacecrafts
(Development and Operation)

XXXResearch (Science/ Algorithms)

XXXXXXValidation (Ground & Airborne)

X
Coordination (National, and
International Interfacing)
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** Potential participants in the establishment of GPM-Br.Potential participants in the establishment of GPM-Br.

POLI - Polythecnics School/University of SPOLI - Polythecnics School/University of Sãão Pauloo Paulo
FUNCEME - CearFUNCEME - Cearáá State Foundation of Meteorology and State Foundation of Meteorology and

Hydrological ResourcesHydrological Resources
ANA - Nacional Water AgencyANA - Nacional Water Agency
UECE - University of the State of CearUECE - University of the State of Cearáá
CTA - Aerospace Technology General CommandCTA - Aerospace Technology General Command

SIPAM SIPAM –– Amazon Protection System Amazon Protection System
UNIFEI - Federal University of ItajubUNIFEI - Federal University of Itajubáá
UNICAMP - University of Campinas (State of SUNICAMP - University of Campinas (State of Sãão Paulo)o Paulo)
UFC - Federal University of CearUFC - Federal University of Cearáá
UFRJ - Federal University of Rio de JaneiroUFRJ - Federal University of Rio de Janeiro
PUC/RJ PUC/RJ –– Catholic University/Rio de Janeiro Catholic University/Rio de Janeiro
UNESP UNESP –– University of S University of Sãão Paulo Stateo Paulo State

X

X



GPM Br  - STRUCTUREGPM Br  - STRUCTURE

ADVISERSADVISERS
ARE SCIENTISTS AND TECHNICIANSARE SCIENTISTS AND TECHNICIANS

REQUESTED TO ASSISTANT THEREQUESTED TO ASSISTANT THE
COORDINATION COMMISSION OR THECOORDINATION COMMISSION OR THE

GPM-BRGPM-BR´́S  MANAGERS  MANAGER



GPM Br  - STRUCTUREGPM Br  - STRUCTURE

USERSUSERS
ARE INDIVIDUALS OR ORGANISATIONSARE INDIVIDUALS OR ORGANISATIONS

THAT USE GPM DATA,THAT USE GPM DATA,
ACCORDING TO RULES SET FORTH BYACCORDING TO RULES SET FORTH BY

GPM-BRGPM-BR



GPM Br  - LINES OF ACTIONGPM Br  - LINES OF ACTION
COORDINATIONCOORDINATION

National and international interfacingNational and international interfacing
VALIDATIONVALIDATION

Ground and AirborneGround and Airborne
RESEARCHRESEARCH

Science and algorithmsScience and algorithms
SENSORS AND SPACECRAFTSSENSORS AND SPACECRAFTS

Development and operationDevelopment and operation
DATADATA

Availability and informationAvailability and information



COORDINATION

- LIASON WITH GPM PROGRAM

-INTERNATIONAL COOPERATION

- STRENGTHEN NATIONAL
PARTICIPATION

- PROMOTION OF GPM DATA USE



VALIDATIONVALIDATION
__ GROUND BASED OBSERVATIONSGROUND BASED OBSERVATIONS

THE FOLLOWING FIGURE SHOWS ONE OF THE PROPOSED
VALIDATION SYSTEMS, WHICH WAS SUBMITTED TO THE
NUCLEUS, TO PERFORM GROUND VALIDATION IN THE

STATE OF SÃO PAULO

__ AIRBONE OBSERVATIONSAIRBONE OBSERVATIONS

A PROMISING POSSIBILITY IS THE DEPLOYMENT OF THE
NEW RESEARCH AIRCRAFT HALO (TYPICAL FLIGHT

LEVEL 18KM), EQUIPED WITH MICROWAVE RADIOMETERS,
TO PERFORM DEDICATED OBSERVATIONS FOR GPM

VALIDATION, IN BRAZIL (SP).





SCIENCE AND ALGORITHMSSCIENCE AND ALGORITHMS
BASIC & APPLIED RESEARCHBASIC & APPLIED RESEARCH

__ RADIATIVE MODELS (INSIGHT IN ICE SCATTERING)
_ SURFACE MICROWAVE RADIOMETRY
_ CHARACTERIZATION OF THE PRECIPITATION OVER
BRAZIL (INCLUDING DROP SIZE DISTRIBUTIONS,
HYDROMETEORS DISTRIBUTIONS ALONG THE VERTICAL)
_ STRATIFICATION OF Tb-z RELATIONSHIPS

ALGORITHMS:ALGORITHMS:
__ PRECIPITATION ESTIMATES THROUGH COUPLING OF
A RADIATIVE TRANSFER MODEL TO A WEATHER
FORECASTING MODEL, WITH EXPLICIT CLOUD
MICROPHYSICS.
_ PRECIPITATION ESTIMATES THROUGH Tb-Z
RELATIONSHIPS STEMMING FROM COMPARISONS OF
SAME PROBABILITY LEVELS FOR BOTH VARIABLES



GPMGPM––BR   SATELLITEBR   SATELLITE

IN HOUSE DEVELOPMENT OF A
LOW EARTH  EQUATIONAL ORBIT

SATELLITE (30O INCLINATION,
AND ~ 600 KM HEIGHT), USING

THE INPE´S MULTI MISSION
PLATAFORM, WITH CONICAL

SCANNING



GPM  Br – Orbit Studies



Multi-Mission Platform

400 Km a 1500 KmOrbit altitude

180W (80W during
eclipse)

Available power for the
payload

3 axisStabilisation

0 a 90Orbit inclination

150WPower Consumption

185 KgMass



Multi-Mission Platform
Payload capacity

Near equatorial and polar

600 to 1200 Km heightOrbit

175 W average

900 W peakPower

Compatible with
class launchersVolume

< 280 Kg
Mass



PMM  ARTISTIC CONCEPTION



GPM SATELLITE PICTORIAL VIEW



SENSORSSENSORS
-- IN HOUSEIN HOUSE

         EXAMPLES:         EXAMPLES:

__ RADIOMETER AT 92 GHz

_ RADIOMETER AT 89 & 150 GHz

_ DESIRABLE SPATIAL RESOLUTION 15 KM

-- PARTNERSHIPSPARTNERSHIPS

             EXAMPLE:             EXAMPLE:

__ LIGHTNING DETECTOR BASED ON A BRAZILIAN

           DEVELOPED CCD CAMERA (WIFI ABOARD CBERS 3

           & 4 SATELLITES

_ DESIRABLE SPATIAL RESOLUTION 10 x 10 KM2



DATADATA
GPM RELEVANT DATA ACQUISITION AND/OR
STORAGE EFFECTED THROUGH VALIDATION
SUPPORT GROUP

GROUND BASED SYSTEMS EITHER DEDICATED OR
SHARED WITH THOSE FOR OTHER PURPOSES WILL
BE DEPLOYED/EXPLORED.

THE SIHESP PROJECT (INTEGRATED HYDRO
METEOROLOGICAL SYSTEM FOR THE STATE OF SÃO
PAULO), PROVIDING EXTENSIVE COVERAGE BY
WEATHER RADAR, IS ONE EXAMPLE OF SHARED
OPERATIONS.



PHASES
 Implementation of partnerships within GPM through a

basic validation project and a satellite in 2012,
 Survey of satellite demand, and specification.
 Development of radiative and applicative models to

optimize satellite provided information.
 Development of surface microwave radiometry, for Air

borne sensors and algorithm development.
 Establish the GPM-Br Network for data validation.
 Development and establishment of operational

processes for reception, pre-processing, generation
of applicatives, dissemination, and effective use of
data and information.

 Satellite construction, integration & tests.
 Launching and making system operational.



GPM Br – Home Page

http://www.aeb.gov.br



GPM Br
INFORMATION

FURTHER INFORMATION ABOUT
GPM-BR COULD BE FIND IN THE

MANAGEMENT OFFICE.
loiva@aeb.gov.br



THANK  YOU !


